radioimmunoassays in which tritium is used for labeling have been adapted for emergency determinations of serum drug concentrations. In the cases of digoxin and gentamicin, the first and second antibody incubations may be carried on simultaneously, minimizing incubation times (10 and 27 mm, respectively). Counting the bound radioactivity in solubilized immunospecific precipitates decreases variability in the composition of the phase counted and markedly decreases problems of quenching and chemiluminescence. Logitlog transformation of the sigmoidal standard curve results in a straight line, which can be described by its slope and intercept and which remains constant if assay conditions and critical reagents are held constant. Because the slope and intercept of the standard curve are characteristic of a given assay system, it is possible to calculate the theoretical standard curve for a specific assay system by using the means of previously observed slopes and intercepts. Thus, a separate standard curve need not be prepared for each subsequent assay run. Total time required for drug determinations is now less than 1 h. When unknown samples were measured by both the conventional radioimmunoassay method and the new rapid radioimmunoassay method, the values correlated well (r = 0.99) for both digoxin and gentamicin. 
Radioimmunoassay
of digoxin (1-3), gentamicin (4-6), and other drugs (7) has increased the demand for rapid and frequent measurements of drug concentrations in serum (3, (8) (9) (10) (11) , both to serve as a guide for optimum drug therapy and as a diagnostic aid in cases of suspected drug overdose. Conventional radioimmunoassay techniques are sensitive and specific, but too time consuming and costly for emergency use.
Here, we report a simplified, rapid, double-antibody radioimmunoassay procedure with use of 3H-labeled drugs, in which these objections are overcome. We have used it to measure digoxin and gentamicin, but it would seem to be generally applicable to all drug radioimmunoassays.
Materials and Methods

Digoxin Assay Reagents
Buffer.
Stock Barbital Buffer: Dissolve 7.357 g of sodium barbital and 4.857 g of anhydrous sodium acetate in 250 ml of distilled water. Store refrigerated. Working Barbital Buffer: To 50 ml of the stock buffer add 900 ml of NaCI solution (8.5 g/liter) and 50 ml of HC1 (0.1 mol/liter), adjust the pH to 7.4, and store at4 #{176}C.
Liquid scintillation fluid. Dissolve 4 g to 1 liter of 2,5-diphenyloxazole and p-bis-(o-methylstyryl) -benzene mixture ("Omnifluor"; New England Nuclear Corp., Boston, Mass. 02118) with liquid-scintillation grade toluene.
Antisera. Antiserum for digoxin was reconstituted as directed by the supplier (Wien Laboratories, Inc., Succasunna, N. J. 07876). When all assay reagents and conditions are kept constant, the linear standard curve would be expected to remain constant within the limits of the error of measurement.
The mean slope and mean intercept can be calculated from a series of linear standard curves.
A standard curve drawn from these mean 
No significant difference in counts was observed over this period.
Ten digoxin determinations and 10 gentamicin determinations were run on the same appropriate samples in one given assay and then in 10 successive assays. The resulting intra-assay coefficients of variation were 5.7% at a mean digoxin concentration of 1.81 ng/ml and 4.6% at a mean gentamicin concentration of 8.2 tg/ml. The interassay coefficients of variation were 7.6% at a mean digoxmn concentration of 1.84 ng/m! and 8.5% at a mean gentamicin concentration of 8.1 g/ml.
Interassay precision of the rapid method was evaluated by measuring 25 digoxin-contaming sera and 25 gentamicin-containing sera in two different assay runs. The interassay correlation coefficients were 0.98 and 0.98, respectively. Sera with known concentrations of the drugs in serum were used to determine the accuracy of both methods.
Recoveries by the conventional and the rapid method are compared in Table 2 for digoxin and gentamicin, respectively. (15-17) .
The small decrease seen is apparently the result of dilution of the serum water with bloodcell cytosol. This small difference was not of clinical significance.
Recounting the tubes from both digoxin and gentamicin assays over a four-day period was used as a check for variation in counts caused by chemilumi-
Discussion
Traditionally, double-antibody phase separation involves two steps, a separate first-antibody incubation preceding the second-antibody separation
In some radioimmunoassays first and second antibody may be pre-precipitated or co-precipitated without altering the reversible first antibody-antigen reaction (20-23).
In the digoxin and gentamicin assays described here, co-incubation of first and second antibody reactions was found to be possible, thus allowing a reduction of total incubation time. Tritium is widely used as the radioactive isotope in radioimmunoassay of small-molecular-weight substances such as steroids and drugs (7, 10, 19) . In such assays, free and bound radioactivity is usually separated by nonspecific adsorption of the free tracer onto agents such as charcoal-dextran, thus leaving the bound fraction in the supernate (7, 10, 19, 24) . Double-antibody precipitation of bound radioactivity is widely used in polypeptide hormone assays in which a radioactive iodine label is counted in the pre- New EngI. J. Med. 28!, 1212 Med. 28!, (1969 .
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